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Dental profession is considered to be one of the most stressful health professions. 1, 2 Stress has been defined by Cox (1978) as a "stimulus, a response or the result of an interaction or some imbalance between the leaving organism and the environment". 3 Krohne (2002) states that external demands (stressors) and experienced by the body (stress) can be placed into two categories. 4 One of these is the systematic stress (Selye 1976 ) that is associated with physiological or psychobiological factors. The other is the psychological stress that is associated with cognitive psychology. 5, 6 According to Anna C. Phillips (2013) perceived stress is the feelings or thoughts that an individual has about how much stress they are under at a given point in time or over a given time period. Perceived stress incorporates feelings about the uncontrollability and unpredictability of one's life, how often one has to deal with irritating hassles, how much change occurs in one's life, and confidence in one's ability to deal with problems or difficulties. It is not measuring the types or frequencies of stressful events which have happened to a person, but rather how an individual feels about the general stressfulness of their life and their ability to handle such stress. Individuals may suffer similar negative life events but appraise the impact or severity of these to different extents as a result of factors such as personality, coping resources, and support. 7 During their education, dental students are exposed to stress factors, which are unbearable for some of them and could be a reason to quit their training. Prolonged stress has been related to several adverse health outcomes. 8 Stress affected individuals' immune response system, increased risk of heart disease and was related to negative psychological consequences such as burnout 9 , depression and suicide 3, 10 .
These stress factors could have different origins: stress factors related to the education and the life in the university; stress factors related to the dental practice and the communication with the patients and factors with extra-university character. [11] [12] [13] [14] Some of them are more frequently reported: the combination of time pressure, frightened patients, financial problems, staff supervision and the routine and boring work regime. 15 The persistence of stress-related symptoms in dental students' comportment may result in mental and/or physical disorder, substance abuse, and diminished efficiency at work or learning. 12, 16 Dental education in the European countries was submitted on high evaluation criteria in order to increase the quality of the university education in dental faculties. 17 This approach is understandable because dental diplomas are recognized in Europe. At the same time, the economic development and the quality of life in different European countries are not equal. By consequence, this disproportion could produce an unbalance in a dental student's environment in the different countries and it could influence the importance of different stress factors during the education.
Several studies aiming to compare the level of stress of dental students between different European countries have been previously reported. [18] [19] [20] However, most of these studies are cross-sectional so that variations over-time are unknown.
AIM
To compare the stress levels of dental students in Bulgaria and in France. In this paper we present the results of a five-year comparative study conducted between 2011 and 2016 in the Faculties of Dentistry of Montpellier (France) and Plovdiv (Bulgaria). We compared the dental students in the two countries, showing different socio-economic status and different historical charge influencing their educational system.
MATERIALS AND METHODS
The study included 335 fifth-year undergraduate dental students from the dental faculties of Montpellier University (France) and Plovdiv Medical University (Bulgaria). Since French and Bulgarian dental students follow a 6-year curriculum, they were therefore evaluated one year before their graduation. The fifth-year dental students in 2011 completed a questionnaire, this survey being conducted again five years later, with the fifth-year dental students of 2016. One hundred and fifteen students in Montpellier (57 in 2011 and 58 in 2016) and 220 in Plovdiv (112 in 2011 and 108 in 2016) were asked to fill out the questionnaire after a lecture at the respective dental schools. The students were also asked additional questions about their socio-demographic status and their living conditions. Five students were absent in Montpellier (one in 2011 and four in 2016) and nine in Plovdiv (three in 2011 and six in 2016).
The questionnaire was based on the Dental Environment Stress (DES) questionnaire developed by Garbee WH et al. (1980) , where 34 items were retained out of 38, with a six point Lickert-scale (from 0 to 5) focusing on the perceived level of stress. This modified questionnaire was validated by Al-Omari et al. in 2005 (Al-Omari, 2005) and adapted for the studied populations. The items were divided in five major groups (stress factor groups): living conditions (factor I), personal factors (factor II), academic work (factor III), clinical environment (factor IV) and clinical education (factor V) ( Table 1) .
A two-way translation was performed by two professional translators from English to French and backward from French to English. The same procedure was performed between English and Bulgarian. To test the internal consistency of the French translation of the scale, reliability analysis by alpha Cronbach was used. The overall Cronbach's for the reliability of the modified DES questionnaire was 0.93, and the overall inter-item covariance was 0.55. Statistical analysis was performed with STATA v14.1 (StataCorp, College Station, USA) specialized software. Each item mean scores were compared for both faculties, year of education, gender (Student's t-test). Categorical variables were compared with the chi-squared test. Then a general score per student was generated from the 34 items and an ANOVA was performed to test the effect of the demographic characteristic on this score. Pairwise correlations were tested with Spearman's rank test, with Bonferroni correction.
The present study was approved by the eth-ics committees of the Montpellier University and Plovdiv Medical University, since all the students were assured of the anonymity of the data. Verbal consent was obtained from all the dental students who took part in this survey.
RESULTS

Sociodemographic variableS analySiS
The mean age of responders in Montpellier and Plovdiv was 23.32 years (SD: 1.29) and 23.92 years (SD: 1.56), respectively. The statistical difference was significant (p=0.001). Males were not significantly older than females (23.84 years in Montpellier and 23.61 years in Plovdiv). There was no statistically significant difference between the mean ages of students in France and in Bulgaria for 2011 and 2016 (p=0.08).
The proportion of students living with their parents was significantly lower in Montpellier (9.6%) than in Plovdiv (35.5%) (p<0.0001). Separate analyses per town showed that in Plovdiv Dental Faculty, the percentage of students living with their parents significantly increased between 2011 and 2016 (from 27.6% to 41.8%, p=0.03). In Montpellier, the increase was not significant. The overall proportion of students living with their parents significantly increased from 2011 (20.5%) to 2016 (32.5%; p=0.01). Globally, the percentage of students who travelled less than 5 min between their accommodation places to the respective Dental Faculty was threefold higher in 2016. In Montpellier, 56.9% of students assessed their environment for study as good, and 34.1% did so in Plovdiv (p<0.0001). The students from the Plovdiv Dental Faculty visited their parents more frequently than did the students from Montpellier (p=0.01). No statistical difference was found comparing these variable for 2011 and for 2016 (p=0.39). The most preferred disciplines for dental students in Montpellier were 'oral surgery' and 'periodontology', while in Plovdiv -'conservative dentistry' and 'oral surgery'. In Montpellier, the preferred disciplines were not significantly different between males and females (p=0.49), while there was a statistically significant difference in Plovdiv (p<0.0001): males did chose 'prosthodontics' while females preferred 'pediatric dentistry' and 'orthodontics'. Personal preference of dental topics did not change between 2011 and 2016 in both towns.
common StreSS of dental StudentS
We analyzed first the students' common stress in both faculties in 2011 and in 2016. The common stress value per student was the mean response value of 34 items of the questionnaire. The overall mean common stress was 1.74 (CI: 1.64; 1.84, range: 0.12; 4.50). Histogram of the mean common stress per student showed a normal distribution (ShapiroWilk normality test, Fig. 1A) . The highest density (Fig. 1B) .
Mean values of the 34 items of stress were also compared within each of the stress factors (Fig. 2) . Between 2011 and 2016, it was found that 38% of the stress scores were significantly reduced. Considering the five factors separately, the highest values were found for clinical education (2.42) and the lowest for living conditions (0.96). Fig. 2 shows that in 2011 the distribution of the different stress factors was approximately the same both in Montpellier and Plovdiv. However, in 2016, the mean stress in Plovdiv dental students decreased for all factors, showing a different distribution of the five stress factors between Montpellier and Plovdiv dental faculties.
The results of two-way ANOVA showed a significant overall effect of town (p=0.008), year of study (p=0.003), gender (p=0.0001) and accommodation (p=0.01) on the common mean stress for all students ( Table 1) .
The mean stress for factors I (living conditions), III (academic work), V (clinical education), were significantly different between the two towns. The mean stress for factors I, III, IV (clinical environment) and V were significantly different between 2011 and 2016. For example, mean stress for factor III (academic work) significantly decreased between 2011 and 2016 in both towns. There was also a gender effect on the mean stressors for factors II (personal factors), III, IV and V. There were no statistically significant differences in the mean values of five factors concerning students' preference for dental disciplines. In Plovdiv, however, the students who preferred 'orthodontics' showed higher levels of stress for factors III (academic work) and V (clinical education) than those who did not prefer 'orthodontics'.
Specific StreSS analySiS
To better understand the influence of the five stress factors onto the common stress of dental students and their variation over time, we compared the mean scores for the 34 items of the questionnaire per year and per town ( Table 2) . For all respondents, the highest values were found for Q34 (Examinations): 3.54, and Q52 (Insufficient treatment time): 3.03. Correlations between different factors of stress and the accommodation and personal factors of students were finally presented: Age was significantly correlated with: the distribution of Q23 (limited holidays during the school year) levels (p=0.04): younger students were more likely to feel stressed about limited holidays during the school year; the distribution of Q27 (self confidence): younger students felt less self-confident and experienced more stress (p=0.04) and the distribution of Q42 (conducive environment for learning) levels (p=0.01): younger students felt more stressed about the clinical environment as a conducive environment for learning (p=0.03). Conversely, senior students experienced higher levels of stress for Q45 (the teaching and communication language at the faculty, p=0.0001), Q46 (discrimination between students, p=0.02) and Q47 (discrimination by sex, religion, origin, color, or race, p=0.0001).
Some items showed more stress in male students than females: 'self-confidence' (1.46 vs 0.78, p=0.0001). 'Teaching and communication language at the faculty' (1.02 vs 0.72), showed also higher values for boys, but the difference was not significant (p=0.11). Stress from 'Competition with classmates' was much higher for girls than for boys (2.18 vs 1.31, p=0.0001). Girls felt more stress about financial support than boys (2.47 vs 1.92), and finally, girls found more difficulties in making friends than boys (0.74 vs 0.36, p=0.004).
DISCUSSION
In this study we compared the results of stress questionnaire between two dental faculties in France and in Bulgaria. The present study compared groups of dental students (2011 and 2016) in their 5th year of study. French and Bulgarian dental students both follow a 6-year curriculum; they were therefore evaluated one year before their graduation. It has been shown that the clinical years of dental education are more stressful than the pre-clinical education and staff creates more stress than the treatment of patients. 12, 21 We considered that in both countries the 5th year of the dental courses is the most suitable for evaluation of stress levels of dental students, with the highest amount of clinical training followed by a clinical exam. Moreover, the 4th year is the first year of clinical education, and the 6th year is less intensive, so 4th and 6th years appeared to be less adequate for the evaluation of stress. 15, 22 The common mean stress of dental students in Folia Medica I 2019 I Vol. 61 I No. 1 our study was equal to 1.74 (level 2 on the Lickert scale). This finding is consistent with the results of other studies. 24 The observed stress level in the study was in wide range. The mean values for the five factors were 0.96, 1.36, 2.08, 1.62 and 2.42, respectively. In a similar study, Al-Omari et al. 15 found: 1.65, 2.02, 1.94, 1.93, and 2.10, which are higher levels, except for factor V (1.94, clinical education). There was no relation between the most preferred disciplines and the perceived level of stress. In Plovdiv, the students who preferred 'orthodontics' (about 10% of them) seemed to perceive more stress for clinical work and education (factors III and V). This result was not observed in Montpellier.
Females were significantly more stressed than males, and the junior students more stressed than the senior ones, which is in agreement with the findings of other studies. 22, 23 This result was not changed in 2011 and 2016 in both faculties.
Globally, the mean stress levels between 2011 and 2016 decreased, the decreasing tendency being more pronounced in the Plovdiv Dental Faculty (Fig.  2) . The trend of the stress factors related to accommodation (living conditions and personal factors) between the two years of observation, demonstrated a great difference between Plovdiv and Montpellier dental students. In Montpellier, living conditions and personal factors of stress decreased, while all other factors increased between 2011 and 2016. In Plovdiv all factors of stress decreased.
The percentage of students living with their parents in Montpellier was lower than in Plovdiv, and the French students were less stressed. A possible explanation could be that the French dental students think the living conditions out of the family house for less stressful and more suitable to studying.
Academic work and clinical environment were more stressful factors for dental students. 24 This result was repeated in 2011 and in 2016. Factors like 'examinations' and 'compliance of patients' showed the highest scores for stress, which is in accordance with most studies. 15, 16, 19, 25 The score for 'Examinations' in Montpellier was 3.0 (1.31) and in Plovdiv: 3.6 (1.43); compared to 3.29 in Jordanian in 2005. 15 However, stress from 'Examinations' did significantly decrease between 2011 and 2016 in both towns, while the stress from 'compliance of patients' significantly decreased only in Plovdiv. The difference in the stress level for clinical work between Plovdiv and Montpellier could be explained with the different clinical organization in both faculties. In Montpellier, the work in clinics is organized on box system and hospital principle. More precisely all students' work takes place in separated boxes leading to a large common room. Assistant professors from different specialties supervise the students and help in case of difficulties. In Plovdiv dental faculty, the students are grouped in small groups. One students' group works in a smaller room comprising 8 dental units. One assistant professor from one dental specialty supervise the work in the group. The different dental specialties were separated on different floors of the building. In both faculties the students have no dental assistant during their work.
There was a reorganization in clinical work in Montpellier between 2011 and 2016. A binomial principle of work and quotation of dental students was introduced. A senior student works together with a junior one for the same patient's treatment. The supervisor intervenes in case of greater difficulty. These facts could be an explanation for statistically significant decrease in Montpellier for three stress factors: 'compliance of patients', 'completing clinical requirements and quota' and 'insufficient treatment time' ( Table 2) .
Significant correlations were found between 'uncertainties about the field of study as a future career', 'transition from preclinical to clinical year', 'confidence in own clinical decision' and 'communication with patients'. The predominance of these stress factors in 2011 in a Plovdiv Dental Faculty was already described 16 , the same tendency persisting in 2016. Age was also related with some stressors. It seems that fifth year students, who were older, had more capability in stress management. 15 To reduce the stress level of academic work and the clinical education of dental students could be an important point to improve the efficacy and the quality of the student work. 19, 20 The stress management programs reported in the literature for dental students were limited, and included self-hypnosis, meditation, mindfulness-based stress reduction, changes in the 'pass/fail' grading system, feedback on various health habits, educational discussion, and changes in the length and type of curriculum provided. 1, 8, 21, 22 Alternative methods of education and examination such as interactive methods, could be considered in order to reduce the stress during theoretical exams. These methods would probably not replace the classical methods in which the presence of the student is needed, but they could be a part of the whole student program. The distance education and examination could be realized by means of the internet platform inside the dental faculties. The students could follow the lectures or the exams, staying at home facing their computer, which could be as effective and less stressful for the student.
To reduce the clinical stress of dental students a regular discussions and debriefs concerning the clinical cases could be introduced. 10 All the students could be involved in these discussions, together with their supervisors from different specialties. That approach would help resolving difficult clinical cases, in order to improve the patients' follow up and to reduce the stress in taking the clinical decisions. 18 Role games based on different clinical situations could be another pedagogical approach introduced in the pre-clinical stage of dental education. In these games the student could take the role of the patient, of the dental practitioner or the dental assistant. The games might be video recorded and discussed afterwards.
CONCLUSIONS
In this study we highlighted different groups of factors that could influence the perceived stress among dental students. Factors related to living conditions and the studying environment caused the main difference between Montpellier and Plovdiv students. Academic work and clinical education are prevailing factors of stress during education. The challenge for decreasing student's stress is how to minimize the influence of both, without altering the quality of dental education. Simple methods like binomial principle of studying, combining students of different ages, both sex or different towns could reduce the stress levels. The interactive methods like distance education and examination, preclinical role games could make the education more attractive and decrease the students stress.
